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AltllChmlnt C to PlU't I

cj mtamrement error; and

dj deterioration in urvia ~twtMn mainrenan~[Hriods.

The words "receiving eqrlipment" as us«t in this section,
include the rectiver its-'f, the antenna(sj and the necessary
int'l'-connuions in the ail'CTa/t.

2.2.1 General

2.2.1.1 In order to ensure consistent and reliable oper­
ation, the output characteristics of the receiver in respect of
course line (centnnl) and course width (deflection) should be
maintained to a desree of accuracy appropriate to the
operational objective. Attention is ditec:ted towards the need
to take into account the variable conditions that may affect
such ac:c:uracy. .

2.2.1.2 Furtbermore, in order to easure that a COnstaDt
course width is realized by all users of the ILS system, it is
necessary to standardize the over-all pin of the localizer
receiver. Similar considerations apply in tbe case of the glide
path receiver.

2.2.2 Localizer reuiv.,. audio gain adjustment

2.2.2.1 The audio pia of the receiver should be such that,
with a radio frequency input of 1 000 microvolts mod~
20 per cent by a 90 Hz tone and 20 per cent by a 150 Hz tone,
a zero indication is achieved aDd that, upon a simultaDeous
increase in one compoDeDt of 4.6$ per cent (i.e. to 24.65 per
c:cnt) aDd a decrease ill the other component of 4.65 per cent
(i.e. to 15.35 per cent>, there is a proportional deflection of
3/5 of the full course width indic:a&ion but !lot less thaD
9.5 mm. alolll its scale. This pin adjustment is to be iude
with the normal power supply volt. encountered under
airborne operatin, conditions." . •. l' ,,:. '. '. • _

tl5

Note.- Thae requirements should also ~ met at larger
./1«d strengths up to tlte maximum field strength likely to ~
encountered in operational SB'Yi~.

2.2.4 Localiur cou~ displacement s.nsitivity
(d.j1«tionj tol.rance

2.2.4.1 When the receiver audio lain bas been adjusted in
accordance with 2.2.2 above, and wich an increase in one
modulation tone of the audio frequency inpuc sisnal of
4.65 per cent with respect to the nominal value (i.e. 24.65 per
cent) and a simultaneous decrease of the other component by
4.65 per cent with respect to the nominal value (i.e. 15.35 per
cent), the indicated deflection sipal should noc vary
more than plus or minus 0.019 OOM from the nominal value
at a sisnal strensth of 90 microvolts per metre (minus
107 dBW/mZ) up to tlte maximum field streDSCh likely to be
encountered in operational service.

Nottt.- S«1.1.J be/ow in f'f!SP«t to signal lewis.

2.2.5 LocaJJz.er receiYinl~m minimum
npa/ In« #1f8ittvity

2.2.5.1 The sensitivity of the localizer receivinl equipment
should be such that in a hip percentap of cues, the receiver
sllould indicate a usable sipaI aDd a subaDtiaJJY steady
iadlcatioo in the presence of the minimum field strensth
specified in Pan I, 3.1.3.3.2 (40 microvolts per metre or
minus 114 dBW1m2).

Note 1.- TM maximum $iJnallneilikeJy to M ttncoWl­
t.-J IlIIMr 1.1.3 and 1.1.4 abo.. i4 $OD mia'oYolts. Sllnal
Irms on the order 0/ j 000 microYOlts may M mcount.rttd in
tlte MtlT vicinity 01 tM 17tlMlPfilt.,. ('.1. wlwn flyin, over tM
10Ctl/1#f' durin, a m'-d ap/1rrxlch. or w/w" th. localiur is
UMllor rollout or taJc,-oll pidturc.j.

. Note' Z'::- '17w two I",ib 01 Sultlvi6' adt/ra.iln 2.1.4
lind 2.1.$ abowmsure,"~: , ..
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encountered in operational service, the displacement sensi·
tivity should not depart from the nominal OOMIdeflection
ratio deftned iD 2.2.2 above by more thaD plus or minus 20 per
cent. Also for an input silnal of plus or minus 0.165 OOM or
areater, the output must be areater than full course
displacement.

Not~.- S« 2.1.5 abov~ in rapect to si,nall~els.

2.2.7 ;Localiur ~iv~r bandwidth

2.2.7.1 The receiver bandwidth should be such as to
provide for the reception of channels havinl the character.
istic:s defmed in Part I, 3.1.3.2.1 after taltin, suitable account
of appropriate receiver tolerances.

2..2.8 Settin, ollOCtlliur ~iwr ClIpture I~I
lor automatic fli,ht control

; .
2.2.8.1 With reference to Notes 1 and 2 of Part I,

3.1.3.7.4, it is desirable to set the localizer capture level of
automatic fiiabt control systems not above 0.175 OOM. This
would allow hiab speed aircraft to execute larac anaIe
intercepts at operationally desirable distances without

• experiencinl nuisance switchina effeas, provided the criteria
for the around installation in the above-mentioned parqraph
are met.

2.2.9 LocaJiur r«.iwrsriIi:eptU,illty t~ ':VOR ::,~ . .., \', .
....~.;.:_.~'!~ ~oc.a~iur~i,nalS .:.".,.... :::~. ? ':,,',"; ;. " •. :'" ""

'ii9:1' The ~ reCeiver 'daiP~"~ould 'pr~~~ correct
operation in the folloWinI enVironment: . .\. "". '

~ .. ~, .

1M

Voium. I

2.2.10 Immunity ~formanc, of lLS r«tiving systems
to intlfferenee from VHF FM broadcast signals

2.2.10.1 With reference to the Note of 3.1.4 of Part I, the
immUDitY performance defined there must be measured
apinst an qreed measure of cieroption of the receiving
system's normal performance, and in the presence of, and
under standard conditions for the iDput wanted sipal. This is
necesary to ensure that the checldDI of receivinl station
eqUipment Oil bench test can be performed to a rtl'Utable set
of conditions and results and to facillwe their subsequent
approval. Teats have shown that FM interference silDals may
aflect both course auidance and flq current, and their effects
vary dependiq on the OOM of the wanted sipaJ which is
applied. An adequate measure of immunitY performance may
be obtained by the use of a wanted siJDal level of minus
86 dBIn with the OOM adjusted to live standard deflections
betwee S and 180 JDicroamps. With these conditions the
chaqe in course deOoctiOD curreDt due to the interferinl
sipal should Dot exceed 10 per cent of the standard deflection
wilen the levels quoted in 3.1.4.1 and 3.1.4.2 of Part I are
applied. The broadcut sianals should be selected from
frequac:ies in the ranle between 87.5 and 107.9 MHz and
sboukl be modulated with the representative broadcast type
sipal.

NOM 1.- n. n,naJ I~el of minus 86 dBm tISSIImes a
combiJr«i alltVlna and fude gain of 0 dB.

NOM1.- The cJump 0110per eent quoted above islor th,
JJII'1X* 01 #andtUdiution when clt«kin, tMI ~ivin,

st4ItoII «[flip",."t 011 bvrch mltUlU'elMltts mftt th~ f'ff/IIired
tnuInutity. III tM pltmllln, 0111'flfl'Ml1ldG. and in th~ asstlSS­
mMJ 01protection from FM brotldcat iJrterlennce. a value
nO/ aatdin, thil; but ii1many:caa lower. depttltdin, on th,
oPMdlonal cimlmstllllCG ill individual caa, should be
ch"." as t~~ /Htrir 01 tlte inle,/.,.nu assessment. ~(

.: ';"!,f'.;

2.2.11 Glid~ PGth reclliv~r audio ,ain adjustm~nt
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Anlldtmmt C to Part 1

an RF field suenlth of 400 microvolts per metre (minus
9S dBWImZ) , should not exceed the foUowinl limits with a
68 per eDt probability:

Catesory I: S.33 per cent of the full course width indication
(0.0093 OOM)

Catelory II: 3.33 per cent of the full course width indication
(0.OOS8 OOM)

Catelory III: 3.33 per cent of the full course width
mdication (0.0058 OOM)

Note. - These operatioNlI requinmmu should also btl met
lit Ill,.,,, field nnngths up to the 11UIXimum fkJd stnngth
likely to be encountered in operational services.

10 dqrm roll about the localizer course line and also plus or
minus 10 de,IWS pitch in the vertical plane about the
horizontal plane.

2.2.1.5 Glide path displacement linearity

2.2.1.5.1 The receiver output llide path displacement
sipW should be a substantiaUy linear function of the OOM of
the receiver input sianal. For any input over the ru,e plus or
minus 0.175 OOM, and for any RF sianal strenath likely to be
encountered in operational service, the displacement sensi­
tivitY should not depart from the nominal OOM!deflection
ratio defined in 2.2.11 above by more than plus or minus
20 per cent. For an input sianal of 0.18S OOM or areater. the
output must be areater than full course displacement.

\

~.-/

2.2.13 Glide ptlth co",. dilplllcement
seMi/ivity (deflection) to/ertllta

2.2.13.1 When the receiver audio lain bas been adjusted
in accordance with 2.2.10 above and with an increue in one
modulation tone of the radio lrequcacy input sipaaJ of
S.25 per' cent (i.e. to 4S.25 per cent) and a simu1taDeous
decrease of the other compoaeat of S.25 per cent (i.e. to
34.7S per cent), the displacemeat sipaJ should noc vary more
thaD plus or minus 0.016 DOM from the nominal value at a
sipal strenath of 400 microvolts per metre (minus
95 dBW/mZ) up to the maximum field streDath likely to be
encoUDtered in operational service. .".

Note.- Sa 2.2.14 below in rcp«t to sillUlllneJs.

Note.- See 2.2.14 above with respect to signal levels.

2.2.16 Glide ptlth rttail1er bandwidth

2.2.16.1 The receiver bandwidth should be such as to
provide for the reception of channels havina the character­
istics detined in Part I, 3.1.5.2.1 after takina suitable account
of appropriate receiver tolerances.

, "

2.2.17 Glide /Xlth rttaillU susceptibility ~"

. 'to glide ptlth signal

2.2.17.1 The receiver desip should provide correct
operation in the foDowin. environment:

~.. '~~'.

a) .the desired sipal exceeds an undesired co-channe1
:.':. '. sipal by 20 dB or ,more;, ".' ,- ',-, :",:'~_

... ~.
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2.2.14 G/Uk ptltlt rttaivilt, system
minimum si,MllewlseMitivit! .\



c) technical sitina problems.
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a) the runway leqth available;

b) the position of obstacles in the final approach area. the
aerodrome sector and the missed approach area. and the

.! resullin. obstacle clearaDce limits; .

2.4 Guidance for the sitinl. elevation, adjustment
and coverqe of &lide path equipment

2.4.1 The ItS reference datum and the ILS aJide path
antle settina are tbe primary factors intlueacin. the lanai·
tudinallocation of the ILS &lide path equipment with respect
to the threshold.

2.4.2 The lateral placement of the &lide path antenna
system with respect to the runway centre line should not be less
thu 120 m (400 ft). In dec:idin. the lateral placement of the
Jlide path antenna, account should be taken of the appro­
priate provisions of Annex 14 with reprd to obstacle
cleuance surfaces and objedS on strips for runways.

2.4.3 In sclectin. the ILS &lide path antenna location and'
Jlide path aqle, the aim should. be to place the ILS reference
datum as close aa possible to the appropriate nominal value.
The actual selection of the ILS allde path antenna location and
aJide path angie are aovemed by a number of factors,
includin.:

a) acceptable rates of descent and/or approach speeds for
the type of operations envisqed at the partiCular
aerodrome;

2.4.4 The selection of the antenna location and the anale.
and the resu1lina ILS reference datum heipt. will also be
affected by:

reception of horizontally polarized sisnaIs from the same
direction.

2.2.19 Localizer and g/ide path ~iHr SPllriOUS response

2.2.19.1 The response (indicator deflection) of the
localizer receiver to a ISO Hz 30 per cent modulated RF sip1al
at 110 MHz should be l1'eater than the response to a similarly
modulated but 60 dB greater amplitude RF sipal varied over
90 kHz to 107.8 MHz and 112.2 MHz to I SOO MHz. The
response of the glide path receiver to a 130 Hz 30 per cent
modulated RF sianal at 332.0 MHz should be Iteater than the
response to a similarly modulated but 60 dB greater amplitude
RF sip1al varied over 90 kHz to 329.0 MHz and 335.3 MHz
to I SOO MHz.

2.3 Malfunctioninl alarm in ILS
airborne equiplDCDt

2.3.1 Ideally. a receiver alarm system such as a visual
mdCbanical f1q should Wanl a pilot of any uucceptable
malfunctionin. conditions which mipt arise within either the
11'0und or airborne equipmenu. The ateIIt to which such an
ideal may be satisfied is specified below.

1.3.2 The alarm system. is aetuaced by the sum of two
modulation deptba and. therefore. the removal of the ILS
course modulation components from the radiated carrier
should result in the ac:ruation of the alarm.

:. ~'~.,
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I hereby certify that on this //~day of March, 1991, a

copy of the foreqoinq Comments of Robert C. Beckham In the Matter

of Request for Rulemakinq settinq standards for Aviation

Receivers has been served by united states mail, postaqe prepaid,

upon the followinq:

*Mr. Georqe R. Dillon, Chief
Aviation & Marine Branch
Private Radio Bureau
Federal Communications Commission
2025 M street, N.W.
Room 5114
Washinqton, D.C.

Mr. John R. Furr, President
John Furr & Associates
2700 N.E. Loop 410
Suite 325
San Antonio, Texas 78217
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